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@ An improved process for the preparation of 2-tert.-
butyl-2-{1-phenoxy-1-(1-H-azol-1-yl}]-methyl-ketales is dis-
closed, which process comprises reacting a 2-tert.-butyl-
2-{1-phenoxy-1-halo}-methyl-ketale with a quaternary
ammonium or phosphonium salt of an azole. The azoles
used are 1H-1,2,4-tri-azole or 1H-imidazole.
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Process for the preparation of lH-azole derivatives.

This invention relates to an improved process for the

preparation of compounds of the formula I

(cH.,).C
3 30‘\_\—‘: _.¢._‘X}'}1 -
{/o/ j\}( N, TXRZ
1 Ry

wherein
X represents =CH= or -N=;
Rl’ R2 and R3 are each independently selected from the group con-

sisting of hydrogen, halogen, lower alkyl, cyano, methoxy, phenyl
and nitro;
=3

A represents -CH(RA)—CH(RS)- or —CHZ-C(RG)(R7)-CH
R

2
4 and R5 are each independently selected from the group consisting

of hydrogen, Cl-Ce-alkyl, Cl-Ce-alkoxymethyl and phenoxymethyl
or said substituents R4 and R5 form together a tetramethylene group;
and R6 and R7 are each independently selected from the group

consisting of hydrogen and lower alkyl.
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These compounds are disclosed and claimed as valuable
fungicides in German Offenlegungsschrift No. 29 43 631 which
corresponds to BE-PS 879 771.

According to prior art practices the compounds of the above

defined formula I were prepared by reaction of a compound II,

(11)

1° R2 and R3'are,as defined above and Hal represents

a halogen atom, with a metal salt of 1H~1,2,4-triazole or 1H-imi-

wherein A, R

dazole in a polar solvent, preferably N,N-dimethylformamide,

N,N~dimethylacetamide or dimethylsulphoxide.

However the practice of such a process entails distinect
drawbacks and disadvantages with respect to yield as well as purity
of the final product. In practice the necessity of using high
temperatures during the mentioned process leads unavoidably to vast
destruction of the molecule II, especially by loss of the phenoxy

group.

The surprising discovery has now been made that azole deri-
vatives of formula I can be prepared in high yields and high purity
using low temperatures and short reaction times by the reaction
of a quaternary salt of 1H-1,2,4—-triazole or 1H-imidazole of the

formula ITI,



0035087

-3 -

8. o=
R ——@—R @|N{ T (I11)
11 9 : -l

10

wherein X represents —CH= or -N=; Z represents nitrogen or phosphorus;
. i nde—
R8, R9, RlO and Rll are the same or different and are each inde

pendently selected from the group consisting of Cl-C -alkyl, aralkyl,

18
aryl and aryloxyalkyl’with a compound of formula II.

In a narrower sense, the invention relates to an improved
process for the preparation of compounds according to formula I, as

defined above, by the reaction of an azolium anion of the formula

Lol

wherein X represents —-CH= or -N=, with a compound of the formula

ITI as defined above, which improvement comprises reacting said
precursor compound II at a temperature of from 30 to 110° centigrades
with an azolium anion of the formula III, as defined above, thereby

splitting off a compound of the formula

8

@ @
R~ R, Hal ,

10

wherein Z, R8’ R9, Rlo’ Rll and Hal are as defined above.
Suitable quaternary ammonium salts are, such as, for

examples: tetraethyl—, tetrapropyl-, tetrabutyl-, tetrapentyl-,

tetrahexyl-, tetraheptyl—-, tetraoctyl—, tetranonyl-, tetradecyl-,

methyltributyl, dimethyldibutyl-, trimethylbutyl-, methyltrioctyl-,
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benzyltrimethyl-, benzyltriethyl-, benzyltripropyl-, benzyltributyl-,
benzyldimethylhexadeécyl -, benzyldimethylhexadecyl-, diisobutyl-
cresoxyethyl-dimethylbénzyl-; trimethylphenyi-; diphenyldimethyl-, "
butyltripropyl—-, tributylphenyl-, tricaprylmethyl-ammonium salts
of 1H~1,2,4~triazole or lH~imidazole.

Examples of suitable quatermary phosphonium salts are, such
as: tetrapropyl-, tetrabutyl-, tetrapentyl-;, methyltributyl-,
benzyltrimethyl-, benzyltriphenyi-, ethyltriphenyl-, hexadecyltributyl-

phosphonium salts of 1H~1,2,4~triazole or lH—-imidazole.

Preferred are the quaternary ammonium or phosphonium salts,
wherein the four hydrocarbon residues are same or different and each
is independently selected from the group consisting of Cl—Ca-alkyl
and aralkyl whereby the total number of carbon atoms in the four

substituents ranges from 6 to 30.

Mogt preferred are the tetra(CZ-C6-alkyl)ammpnium salts,
especially the tetrabutylammonium salt of 1H-1,2,4~triazole or

1H-imidazole.

The reaction according to the invention is carried out in
the presence or absence of a suitable solvent and/or diluent. In
a preferred embodiment of the invention the reaction is carried
out in the presence of a solvent, which is selected from nonpolar

to aprotic dipolar, reaction—imert, organic solvents.

Illustrative examples for suitable solvents or diluents
are aliphatic or aromatic hydrocarboms, such as petroleum ether,
hexane, cyclohexane, benzene, toluene, xylenes; ethers and ethereal
compounds, such as dialkyl ethers, diethylether, diisopropyl ether,
tert.~butylmethylether, dioxan , tetrazhydrofurane; nitriles, such
as acetonitrile, propiomitrile, benzonitril; N,N—dialkylated amides,

such as dimethyl formamide, diethyl formamide, dimethylacetamide;
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sulphoxides, such as dimethyl sulphoxide, and mixtures of such

solvents, if suitable.

For practical use aromatic salvents are preferred. Toluene

is most preferred, due to its easy recoverability and low toxicity.

The temperatures in the above described substitution reaction

range from 30 to 110°C, preferably from 60 to 90°C.

In a lower temperature range beyond 30° the reactivity
becomes too low, and at elevated temperatures exceeding 110°C

the quatermary salts tend to decompose.

The quaternary ammonium and phosphonium salts of 1H-1,2,4-
triazole or 1H~imidazole, respectively, can be prepared by reaction
of the desired azole with a quaternary ammonium or phosphonium

hydroxide of the following formula

8

@ @
I OH

10

wherein Z, R8’ R9, Rlo and R11 are as defined hereinabove, or by
reaction of a corresponding quaternary ammonium or phosphonium halide,
preferably chloride or bromide with either 1H-1,2,4-triazole or
1H-imidazole, respectively, in the presence of an alkaline metal

hydroxide:

8 _ : 8 S ..
® @ /“T (hydroxide) ® N/'—T
Rl_—l ——Rg OH + &_ "HZO — Rll 1 L\g 1 { 3
=9 X=
10 {or HalCD] {or -HalH]

- It is advantageous to remove the water formed at the reaction
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e.g. by azeotropic destillation or by dry .freezing in high vakuum.

The quaternary ammonium and phosphonium salts of 1H-1,2,4-
triazole and lH-imidazole are solid, waxy or highly viscous materials

soluble in a number of common organic solvents.

The following examples serve to illustrate the process
of manufacture. It should be noted, however, that the invention
is not limited to the particulaf embodiments therein. Various
modifications thereof can be employed and will be readily apparent

to those skilled in the art.
In the following examples the temperature values are expressed -
in degrees Centigrade. Unless otherwise indicated the percentage is

by weight.

Examples of chemical preparation

A. Preparation of the precursor products

Example a: Preparation of

@ L E—J
Q\](C".Hg-n)4 lN{ T

tetrabutylammonium 1H=-1,2,4-triazole:

7 g of 1H~1,2,4=triazole were dissolved im 65g of a commercial 407
aqueous solution of tetrabutylammonium hydroxide. The mixture was
evaporated in vacuo and 50 ml portions of toluene were added
several times to remove the water obtained azeotropically. Finally
the viscous product was dried in high vacuum until constaat in

weight. There was obtained 31.5 g of a yellowish, viscous mass.
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Example b: Preparation of

© .=
CH3-N@(C'8HI7-3) 3 IN(N T

“ﬁethyltricaprylammonium 1H-1,2,4-triazole:

A mixture of 5.6 g potassium hydroxide and 7 g of 1H-1,2,4-trtazole
in 150 ml ethanol was heated on the steam bath until a clear solution
resulted. 41 g of methyltricaprylammoniumchloride (= "Aliquat 336")
were added and the heating was continued for 5 to 10 minutes. The
white potassium chloride precipitation was filtered off and the

clear solution was evaporated in vacuo. There was obtained 44.5 g

of a pale yellow viscous oil.

B. Preparation of compounds of the formula I

Example 1: Preparation of

(CH,) 1€ e
BN

P oop-mo-  Se-al (1.9)
\./ ez

2-tert.-butyl-2[1-(4~chlorphenoxy)=-1(18-1,2,4-triazole~-1-y1]~

methyl-1,3~-dioxolane

Tetrabutylammonium 1H-1,2,4-triazole prepared from 7 g of 1H-1,2,4-
triazole and 65 g 407 aqueous tetrabutylammonium hydroxide as
described above, was dissolved in 200 ml dry dioxane and 24.5 g of
2-tert.—butyl-2[1-bromo(4=chlorphenoxy) ]-methyl-1,3~dioxolane were
added in portions with stirring. The temperature was set to 80-85°
and stirring was continued for 3 hours. The mixture was con-
centrated in vacuo to remove most of the dioxan and shaken with

200 ml of 0.5 N hydrochloric acid and diethylether.
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The etheral solution was washed with water, dried and
evaporated te yield 17 g of white crystals mp. 98-100° which after
erystallization from hexan melted at 103-105°.. 2 g ofra product
melting at 160-165° and insoluble in diethylether were obtained by
filtering the biphasic mixture during workup, tlis product being the

1B~1,3,4~triazol-I-yl isomer.

Example 2: Preparation of

(CH..).C PET :
.303—/—\;« -o--< Y€l (1.10)
\.,,o

2-tert.-buty192[I—(Z,A’dichlorophenoxy)—1-(1H-1,2,4~triazole-1—y¥n-

methyl-1,3-dioxolane

185 g of tetrabutylammonium lH—l,Z,A—triazole were stirred with

300 ml of toluene at 90°. A solution of 135 g of 2=-tert.-butyl-2{1-
bromo-1-(2,4~dichlorophenoxy) ]~methyl-1,3-dioxolane in 150 ml of
toluene was added ‘during 30 minutes. The mixture was stirred at
the same temperature for 4 hours. After cooling to room temperature
it was shaken with 400 ml of 0.2 N hydrochlorid acid, the toluene
layer was additionally extracted with water. Between the phases

the white solid 1H~1,3,4-triazol-1-yl isomer separated as by-
product, which after solution yielded 20 g of white crystals

mp. 118-120°.

The toluene solution was evaporated and the resulting pale yellow
0oil triturated with hexane. 120 g of the desired end product were

obtained, mp. 106-108°% white crystals.
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Example 3: Preparation of

2-tert.-butyl-2[l-phenoxy-1-(1H~-1,2,4-triazole~1-yl) ]-methyl-1,3~

dioxolane

A mixture of 3.7 g 1H-1,2,4~triazole and 51 g of 207 aqueous tetra-
propylammonium hydroxide was evaporated to dryness. The solid qua-
ternary ammonium salt was added to a solution of 10.5 g of 2-(1l~-
bromo-l-phenoxy)-methyl-2-tert.-butyl-1,3-dioxolane in 150 ml of
benzene. The mixture was stirred at 60° for 12 hours and then
extracted three times with 50 ml of water. The benzene layer was
evaporated to yield 9 g of a viscous oil, which was purified over

a silica column using diethylether as eluant. This procedure provided

4.2 g of pure product as a colorless viscous oil.

The following compounds according to formula I were prepared

by procedures analogous to the foregoing examples.
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Table 1:. A= -EF?EH?
R S T
Comp. Rl_ .RZ.. fR3 R4 N 35. X' .Phy51ca1 data
{No. 7 o
»_1.1 4=C1 H H CH mp. L02-104°
1.2 . 2=C1 4=C1 H B mp.. 249=251° (as
HC1l salt)
1.3 H H H H CH visc. oil
1.4 2-Cl 4~C1 H CZHS H CH mp. 166-168° (as
: ' HNO3 salt)
1.5 4—C6Hs B H CZHS H cH visc, oil
1.6 4=C1 H H CH3 CH3 CH vise. oil
1.7 H H H H H N visc. oil
1.8 4=F H H H H N vise. oil
1.10 . 2=Cl 4~Cl | H H H N mp. 106-108°
1.11 4-Cl H H CZHS H N mp. 110-115°
1.12 4~C1 H H C3H7(n)H N mp. 90-92°
1.13 4~C1l H H CH3 CH3 N vise. oil
1.14 . 2=Cl 4-Cl (H - CZHS H N visc. o0il
1.15 4—-C6H5 B H CZHS H N visc. oil
L.16 - 2=Cl 4~Cl |H -CHQQCH3.H N sticky solid
' (gum)
1.17 4=-C1l H -CHQQCsﬂg‘H N visc. oil
. - - ~ _ o
1.18 4~C1 H CHZCHZCHZCHZ mp. 115-120
Table 2: A= ‘--CH2 —CTCH, -
) 7
Comp . Rl R2 R3 RG R7 X Physical data
2.1 4-C1 |H H H N mp. 55=57°
2.2 4~Cl |H H CH3 CH3 N vise. oil
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Claims:
1. A process for the preparation of a compound of the formula I,
(CH3)3C\ R
7 X1
O—C—CE—0-+ (¢ (1)
/ RN
o . \ﬁ 2
p—r 3
wherein

X represents ~CH= or -N=;
Rl’ R2 and R3 are each independently selected from the group comnsisting
of hydrogen, halogen, lower alkyl, cyano, methoxy, phenyl and nitro;

A represents -CH(RA)-CH(RS)- or -CHZ-C(RG)(R7)-CH R, and R_ are

each independently selected from the group consisiing :f hydrzgen,
Cl—CG-alkyl, Cl-CG-alkoxymethyl and phenoxymethyl or said substi-
tuents R4 and R5 form together a tetramethylenme group; and R6 and
R7 are each independently selected from the group consisting of
hydrogen or lower alkyl, which process comprises reacting a

éompound of formula III,

8

e' € m
R R , 'N{\{ T (I11)

10

wherein X represents -CH= or -N=; Z represents nitrogen or

phosphorus; R8’ R9, RlO and Rl]. are the same or different and are
each independently selected from the group consisting of Cl-Cla-
alkyl, aralkyl, aryl and aryloxyalkyl at a temperature of from 30
to 110°C with the compound of the formula II,
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CH C
A / Hal .z')\iz
\.o 3
k77 wherein A, Rl’ RZ and R3 have the previously defined meanings and

Hal represents halogen.

2. A process according to claim 1 wherein X represents nitrogen..
3. A process according to claim 1 and 2 wherein Z represents
nitrogen.

4. A process according to any one of claims 1 to 3 wherein R8’

R9, RlO and R11 are the same or different and are each independently
selected from the group consisting of Cl‘Cls—alkyl and aralkyl.

5. A process according to claim 4 wherein said substituents

RS’ Rg’ RlO and Rll are the same or different and are each in-
dependently selected from the group comsisting of Cl-Ca-alkyl and
aralkyl whereby the total number of carbon atoms in the four

substituents ranges from 6 to 30.

6. A process according to any one of claims 1 to5 wherein the

temperature ranges from 60 to 90°C.
7. A process according to any one of claims 1 to 6,wheresin the
process is performed in the presence of a non polar to aprotic

dipolar, reaction-inert organic solvent.

8. An improved process for the preparation of a compound
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according to formula I,

(CHp 5 e
0—C—CE—0-s7 X1
AT ®
o . \ﬁ 2
.. - R3

wherein

X represents ~CH= or -N=;
Rl’ R2 and R3 are each‘independently selected from the group
consisting of hydrogen, halogen, lower alkyl, cyano, methoxy, phenyl
and nitro; A represents -CH(RA)-CH(RS)- or -CHZ-C(Rs)(R7)-CHZ-;

R4 and R5 are each independently selected from the group comsisting
of hydrogen, Cl-Cé-alkyl, CI-C6-alkoxymethyl and phenoxymethyl or
said substituents R4 and RS form together a tetramethylen group;
and R6 and R7 are each independently selected from the group
consisting of hydrogen and lower alkyl, by the reaction of an

azolium anion of the formula

wherein X represents ~CH= or —-N=, with a. compound of the formula II

(CH,) ,C
3’3 \ ] .-.XRl
al

e O—C—EH—O . o (11)
o 'Tﬁz
R

3

VAN

wherein A, Rl’ R2 and R3 have the previously defined meanings and
Hal represents halogen, the improvement which comprises

reacting said compound eof the formula II at a temperature of from
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30 to 110° centigrades with an azolium anion in the form of the

formula.Iif;

8@. @ o=
L _ INigzi (111)
10

wherein X represents —CH= or -N=; Z represents nitrogen or phosphorus;

RS’ Rg’ RlO and R,, are the same or different and are each in-

11
dependently selected from the group consisting of Cl-Cis-akal,
aralkyl, aryl and aryloxyalkyl, thereby splitting off a compourd

of the following formula

Ya_
R fa | e
17 R Bal”,
10
wherein Z, R8, Rg’ Rlo’ Rll and Hal are as defined hereinabove.
9. " In the process according to claim 8 whereby a non polar

to aprotic dipolar, reaction—inert organic solvent is used.

10. In the process according to claims 8 and 9 whereby X

represents nitrogen.

1l. In the process according to any one of claims 8 to 10

whereby Z represents nitrogen.

12, In the process according to any one of claims 8 to 1l whereby

R and R,, are the same or different and are each in-

g° Rgs Ry 11
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dependently selected from the group consisting of Cl-Cla—alkyl

and aralkyl.

13. In the process according to claim 12 whereby said substituents
R8, R9, RlO and R11 are the same or different and each are indepen=-
dently selected from the group consisting of Cl-Cs-alkyl and

aralkyl whereby the total number of carbon atoms in the four substi-

tuents ranges from 6 to 30.

14, In the process according to any one of claims 8 to 13
whereby said process is performed at a temperature of from 60 to

90° centigrades.
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